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1.1 problem Ex. 5, page 256

Internal problem ID [4717]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
Itd. New York, reprinted 1956

Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243

Problem number: Ex. 5, page 256.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

z(—2*+2)y" — (2 +42+2) (1—-2)y +y) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 44

‘Order:=6; ‘
‘dsolve(x*(2-x”2)*diff(y(x),x$2)-(x“2+4*x+2)*((1-x)*diff(y(x),x)+y(x))=0,y(x),type}'series',x=

1 1 1 1
y(z) = c12? (1 +z+ §x2 + 6:53 + ﬂx‘l + maﬁ +0 (xﬁ))

2
+ ¢ (—2 + 2z + 42 + 42° + 221 + §z5 +0 (wﬁ))

v Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 64

LAsymptoticDSolveValue [x* (2-x"2) *y ' ' [x] - (x"2+4*x+2) * ((1-x) *y ' [x]+y[x])==0,y[x],{x ,}) ,5}]

6 5 4

5z*  5r®  5x? % I =z s
yz) 2|l —-——-———-————-2z+1 | +c ﬂ+g+5+x +z



1.2 problem Ex. 6(i), page 257

Internal problem ID [4718]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
Itd. New York, reprinted 1956

Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243

Problem number: Ex. 6(i), page 257.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

’(z+1)y" — (1+2z) (—y+y'z) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 35

N

p
‘0rder:=6;
dsolve (x~2* (1+x) *diff (y(x) ,x$2) - (1+2*x) * (x*diff (y(x) ,x) -y (x))=0,y(x) ,type="'series

N J

',x=0);

yiz) = ((n(z)c2+c1) (1+0 (%)) + (z+0(2%)) o) =

v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 2760

-

LAsymptoticDSolveValue[X‘2*(1+x)*y"[x]—(1+2*x)*(x*y'[x]+y[x])==0,y[x],{x,O,S}] J

Too large to display



1.3 problem Ex. 6(ii), page 257

Internal problem ID [4719]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
Itd. New York, reprinted 1956

Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243

Problem number: Ex. 6(ii), page 257.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

?(1+z)y" — (2+42) 2%y + (4 + 103) 2y — (4 + 122)y =0

With the expansion point for the power series method at x = 0.
v Solution by Maple
Time used: 0.016 (sec). Leaf size: 79

( N
‘Order:=6; ‘
‘dsolve(x‘3*(1+x)*diff(y(x),x$3)-(2+4*x)*x“2*diff(y(x),x$2)+(4+10*x)*x*diff(y(x),xP-(4+12*x)*y

y(z) =z((2+ 0 (25) In (z) coz + (22 + O (25)) In (z)’ 3 + (5 + O (2°)) o2
+2((-4)z+ O (2°)) In(z) e + c1z(1 + O (2°)) + (2 + 4z + 22° + O (2%)) ¢3)

v/ Solution by Mathematica
Time used: 0.443 (sec). Leaf size: 49

-

LAsymptoticDSolveValue[X‘3*(1+x)*y'"[x]—(2+4*x)*x‘2*y"[x]+(4+10*x)*x*y'[x]—(4+1%kx)*y[x]== ,

y(z) = c2z® + 1 (2(2® + 11z + 1) z + 23° log®(z) — 142 log(z)) + c32° log()



1.4 problem Ex. 6(iii), page 257

Internal problem ID [4720]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
Itd. New York, reprinted 1956

Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243

Problem number: Ex. 6(iii), page 257.

ODE order: 3.

ODE degree: 1.

CAS Maple gives this as type [[_3rd_order, _with_linear_symmetries]]

Solve

?(z? 4+ 1) y" — (42° +2) 2°y" + (102° + 4) zy — (122° +4) y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.015 (sec). Leaf size: 52

e

A\

Order:=6;
Ldsolve(x‘3*(1+x‘2)*diff(y(x),x$3)-(2+4*x“2)*x‘2*diff(y(x),x$2)+(4+10*x“2)*x*diffS&(x),x)—(4+1

Y(@) = (242540 (o)) + (140 (&) 1 + a(in () (240 (a9)) + (540 (:5))) ) )

v/ Solution by Mathematica
Time used: 0.035 (sec). Leaf size: 30

LAsymptoticDSolveValue[x“3*(1+x“2)*y'"[x]-(2+4*x‘2)*x“2*y"[X]+(4+10*x‘2)*x*y'[xl&(4+12*x“2)*

y(z) = c1(22° + 22) + 2% + c32° log(z)



1.5 problem Ex. 6(iv), page 257

Internal problem ID [4721]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
Itd. New York, reprinted 1956

Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243

Problem number: Ex. 6(iv), page 257.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

2(—z+2) 2% — (—z+4)zy' + (—z +3)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 47

( N
‘0rder:=6; ‘
Ldsolve(2*(2—x)*x‘2*diff(y(x),x$2)—(4—x)*x*diff(y(x),x)+(3—x)*y(x)=0,y(x),type='s?#ies',x=0);

1 1 ) 7 21
_ {pto o 9 3, 0 4, 2l s 6
y(z) ﬁ(x( + gt gt et ot e +0(z )) c

1 1 1 ) 7
14 = 2 3 4 5 6
+ ( + 18+ 357 + 55T + 508 + 57027 +0 (z )) 02)
v Solution by Mathematica
Time used: 0.048 (sec). Leaf size: 94

LAsymptoticDSolveValue [2% (2-x) *x~2*y ' ' [x] - (4-x) *x*y' [x]+(3-x) *y [x]==0,y[x],{x,0, S}J]

5292 T/2 5/2  33/2 Ny 7pl/2  Bg9/2  LT/2 45/ 32
% J— p— J— p—
y(@) cl( 2048 128 32 4 :c>+02<2048 T2 Tt )



1.6 problem Ex. 6(v), page 257

Internal problem ID [4722]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
Itd. New York, reprinted 1956

Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243

Problem number: Ex. 6(v), page 257.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

1—z)z*y" + 5z —4) 2y + (6 —9z)y =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.016 (sec). Leaf size: 43

e N
‘0rder:=6; ‘
dsolve((1—x)*x‘2*diff(y(x),x$2)+(5*x—4)*x*diff(y(x),x)+(6—9*x)*y(x)=0,y(x),type='%eries',x=0)

N J

y(z) =2*(az(1+0 (z°)) + (z+ 0 (2°) ) In(z) o + (1 — 2+ O (2°)) 2)

v/ Solution by Mathematica
Time used: 0.046 (sec). Leaf size: 30

-

LAsymptoticDSolveValue [(1-x)*x"2%y"' ' [x]+(5*x-4) *x*xy ' [x]+(6-9*x) *y [x]==0,y[x],{x,0 ,}5}]

y(z) = 22’ + 1 (2* log(z) — 2*(3z — 1))



1.7 problem Ex. 6(vi), page 257

Internal problem ID [4723]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
Itd. New York, reprinted 1956

Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243

Problem number: Ex. 6(vi), page 257.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

zy’ + (42° + 1)y +4zy(z +1) =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 31

‘Order:=6; ‘
‘dsolve(x*diff(y(x),x$2)+(4*x“2+1)*diff(y(x),x)+4*x*(x“2+1)*y(x)=0,y(x),type='seriks',x=0);

y(z) = (1 _ Py %z‘l) (In (z) ¢ + e1) + O (2°)

v/ Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 40

~N

LAsymptoticDSolveValue [xxy' ' [x]+(4*x~2+1) *xy' [x] +4*x* (x~2+1) *xy [x]==0,y[x] ,{x,0,5}] J

xt xt
y(x) = a (3 —?+ 1) + ¢ (E —z?+ 1) log(z)
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1.8 problem Ex. 8(i), page 258

Internal problem ID [4724]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.
Itd. New York, reprinted 1956

Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.
page 243

Problem number: Ex. §(i), page 258.

ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

" +4(x+a)y =0

With the expansion point for the power series method at x = 0.
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v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 947

‘0rder:=6; ‘
‘dsolve(x‘2*diff(y(x),x$2)+4*(x+a)*y(x)=0,y(x),type='series',x=0);

(;‘C) B \/_ . VI-T6a 144 1 48 1 72
= : —1+y/1—16a  (—1++I—16a)(-2++/1— 16a)
32 1 ,
T8 (C1+vI—T6a) (—2+ vI—16a) (3+ vI_T6a) "
32 1 .
T 3 L1+ VI=16a) (—2+ v1—16a) (-3+ vI—16a) (—4+ vI—16a)"
128 1

+ z°

15 (-1++/1—16a) (—2+ +1—16a) (—3++/1—16a) (—4+ /1 —16a) (=5 + /1 — 16a)

+0 (2% | + oz 21— 4;1: +8 1 z?
1+ +/1—16a (1++/1—16a) (2+ +/1—16a)
32 1 ,
3 (1++1—16a) (2+v1—16a) (3+vI—16a)
32 1 .
T3 (1t VI_T6a) (2+ vI_T16a) (31 vI_16a) (4+vi_16a)"
128 1 5
T

T 15 (1+ v/1—16a) (2 + vI—16a) (3+ vI— 16a) (4+ v1— 16a) (5 + v1— I6a)

+0(w6>))
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v/ Solution by Mathematica
Time used: 0.005 (sec). Leaf size: 1356

kAsymptoticDSolveValue [x~2xy' ' [x]+4*(x+a) *y[x]==0,y[x],{x,0,5}] J

y(z)

ﬁ(‘(@ (1= VI —16a) +1) (5 (1 vI—T6) +2) +4a) (3 (1~ VI 16a) +2) (5 (1- VI T6a

+ (3(1—+v1-16a)+1) (3 (1 —+v1—16a) +2) +4a) ((3 (1 —v/1—16a) +2) (5 (1 — /1 —16a) -

6423
(3 (1—vT—=16a) +1) (3 (1—vT—16a) +2) +4a) ((3 (1 — vT—16a) +2) (% (1 — +/T— 16a) -
1622
+ (A(1—v1-16a)+1) (3 (1—+v1—-16a) +2) +4a) (3 (3 (1—+/1—16a) +1) (1 —+/1—16a) +

4z

T 71 + 1> czx%(l_m)
(3 (1-+v1-16a) +1) (1 —v/1—16a) +4a

*(‘((% (VI=T6a+1) + 1) (3 (VI=T6a+1) +2) +4a) ((} (VI—T6a+ 1) +2) (3 (VI Toa+

B

(3 (WV1=16a+1)+1) (5 (VI—-16a+1)+2) +4a) ((5 (VI—16a+1) +2) (3% (VI—16a+1) -
(FVI=T0a+ 1) +1) (5 (V=103 + 1) +2) ) ((§ (VI Toa + 1) D) GV
(VI—T6a+1)+2) +1(Z) GG (Vi-T6a+1)+1) (VI-T6a+1)+
(3 (VI—T6a+1) +4f) (m+1)+4a+1>

O WVI—Tea+ 1) +1)(

N =

clx% (v1-16a+1)
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1.9 problem Ex. 8(ii), page 258

Internal problem ID [4725]

Book: A treatise on Differential Equations by A. R. Forsyth. 6th edition. 1929. Macmillan Co.

Itd. New York, reprinted 1956

Section: Chapter VI. Note I. Integration of linear equations in series by the method of Frobenius.

page 243

Problem number: Ex. §(ii), page 258.
ODE order: 2.

ODE degree: 1.

CAS Maple gives this as type [[_2nd_order, _with_linear_symmetries]]

zy’'+ (22 + 1)y + by =0

With the expansion point for the power series method at x = 0.
v/ Solution by Maple
Time used: 0.0 (sec). Leaf size: 73

‘Order:=6;

‘dsolve(x*diff(y(x),x$2)+(1+x*x“2)*diff(y(x),x)+b*x*y(x)=0,y(x),type='series',x=0)

y(z) = (In (z) e + c1) (1 _ Ly + 1 g + 1y +0 (a:G))

4 64 50
b 2 1 3 3 2.4 61 5 6
Pa? - gt Dt D p
+ (4x 0% ~1as0 % " gm0’ O ) e

v Solution by Mathematica
Time used: 0.003 (sec). Leaf size: 103

LAsymptoticDSolveValue [x*xy' ' [x]+(1+x*x"2) *xy' [x] +b*x*y [x]==0,y[x],{x,0,5}]

~—

Y 62 Th0 4
—|-c< b2zt <b2x4 bz  bx?
o —

128 64 50 4 T 1) log(z) -

4500 * 4 9

61bz® bz?2 2P >

.
b
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